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The female flower of Hedyosmum orientale has a single ovary-like body covered by a perianth¬ 
like organ with three ridges. It was clarified by vascular analysis that the ovary-like body was formed 
by fusion of ovary and perianth, thus the flower had inferior ovary. The perianth-like organ was an 
lateral appendix of perianth fused with ovary. The perianth of this genus was equivalent to the bract 
of Chloranthus. The ovary was tri-carpellate and pseudomonomerous. 
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Fig. 1. 1. Female flower enclosed by a bract. 2. The same, the bract removed, photo, by 
SEM. 3. The same, longitudinal section, w : “ window ” . Bar. 1, 3 : 0.6mm. 2 : 0.5mm. 
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ig. 2. Serial transvese sections of the basal part of female flower from the base upward, showing 
one sepal bundles (s) and two floral vascular bundles separated from the vascular ring of the 
stem to form three bundles for the ovary-like organ (av+ 2 lv) . av, adaxial vascular bundle lv 
lateral vascular bundle. Bar. 0.1mm. 
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Fig. 3. Serial transverse sections of a female flower from the base upward. Bar. 0.4mm 
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Fig. 4. Continued from Fig. 3. p, perianth midrib bundle, plb, perianth lateral bundle 
bundle at corner of perianth-like body, fused two perianth lateral bundles. Bar. 0.4mm. 
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Fig. 5. Transverse sections of an apical part of the female flower, maginifying the parts of Fig. 4, 2— 
7 respectively, lv, lateral vascular bundle, ao, branch of adaxial vascular bundle for ovary-bund¬ 
le. ob, ovary-bundle (ao + 2 lo). lb, branch of lateral vascular bundle, pm, perianth midrib 
bundle, lo, branche of lateral vascular bundle for ovary-bundle. Is, branch of vascular bundle for 
stigma, sv, vascular bundle of stigma, tc, tapetal cells of style canal. Bar. 0.1mm. 
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Fig. 6. 1. Transverse section of upper half of the female flower enlarged the part of Fig. 1, 3, 
showing pendulous ovary, style canal and stigma vascular bundle. 2. Transverse section 
of the middle of the female flower, showing a connection between the ovary-like organ and 
the perianth-like one. 3. Longitudinal section of the upper part of a inflorescence, showing 
a sterile hermaphorodite flower. 4. Longitudinl section of a hermaphorodite flower. 5, 
Transvesre section of a hermaphorodite flower. Bar. 1, 0.2mm. 2, 0.06mm. 3 — 5, 0.7mm. 
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Fig. 7. 1 and 2. Schematic diagrams of vasculature in female flowers. 1, Hedyosmum orienta¬ 
te. 2, Chloranthus japonicus (after Ohmori 1984). 3. Conjectural diagram of original stru¬ 
cture of the flower in Hedyosmum. At the time the axis of inflorescence contracts extreme¬ 
ly, three chloranthaceous flowers (af and If) which are arranged in Ms phyllotaxis, conne¬ 
ct and constitute a single hedyosmaceous flower, p, perianth-bundle, sv. stigma-bundle, 
av. adaxial vascular bundle of ovary-like organ, lv, lateral vascular bundle of ovary-like 
organ, ev, vascular bundle in edge of perianth-like organ, ov. ovule, st, stamen, b, bract, 
af, apical chloranthaceous flower. If, lateral chloranthaceous flower. 
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^JES*¥©8S 

The female flowers of Hedyosmum are 
sessile, each subtended by a single thick bract, 
and consist of a single ovary-like body and a 
collar with three lobes on the top of the ovary¬ 
like body (Fig. 1, 1). The ovary-like body is 
triangular in cross-section and covered by a 
perianth-like body consisted of three ridges 
which fuse each other on the upper and lower 
parts leaving three “ windows (w) at the 
middle of the flank sides (Fig. 1, 2). 

The perianth-like body has been variously 
interpreted by several authors. Edwards (1920), 
Swamy (1953) and Leroy (1983) interpreted 
it as the perianth itself, and the ovary-like 
body as the ovary. On the other hand, Endress 
(1971, 1987) interpreted the perianth-like body 
as an appendix of the perianth and the ovary¬ 
like body as fused structure of the ovary and 
the perianth. Todzia (1988) summarized these 
previous reports, but her own opinion is a 
compromise and not always clear. 

The ovary-like body with a single pendent 
ovule (Fig. 1, 3) has also been differently 
interpreted. Edwards and Swamy have inter¬ 
preted it as tri-carpellate, but Endress and 
Todzia as mono-carpellate. In this paper it is 
attempted to discuss the floral structure of 
Hedyosmum based on the material of H. 
orientate which had been treated by Todzia as 
the most primitive species in the genus. 

Three bundles are departed from the vascular 
ring of the stem (Fig. 2, 1). The median one 
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is supplied into the bract and as a midrib (s) 
(Fig. 2, 3—4). Each of the two remaining 
lateral bundles divides dichotomously to give 
rise to two bundles. The adaxial two lateral 
bundles fuse into a single bundle (Fig. 2, 5—8). 
Frequently one of two original lateral bundles 
may not divide and run up directly into the 
base of the flower, but the other one may be 
divided into two, in which the one moves 
inwardly and the other remains lateraly. In 
any case, three bundles are formed at the 
central part of the flower-base as a single 
adaxial (av) and two lateral bundles (lv) 
(Fig. 2, 9, and 3, 1). 

At the base of the flower the tissue differen¬ 
tiates into outer and inner layers. The inner 
layer consists of small and deep-coloured cells 
and includes three bundles. The outer layer 
consists of light-coloured large parenchyma¬ 
tous cells without any bundle at lower level. 
The vascualr ring consisted of many small 
bundles appears a little above in the outer 
layer (Fig. 3, 2 — 4). This ring runs up in the 
outer layer upward and gradually converges 
into three fascicles (ev) (Fig. 3, 4 — 7). Just 
after the appearance of the vascular ring, 
three slits appear between the inner and the 
outer layers which differentiate into an ovary¬ 
like body and a tubular perianth-like one (Fig. 
3, 6 — 7). They become triangular and separate 
each other, leaving continuous parts at the 
three corners. In the ovary-like body the tissue 
differentiates into two parts, as the central 
layer consisted of light-coloured large 
parencymatous cells and the peripheral layer 
of small deep-coloured cells. The three bundles 
(av and 2 lv) run along the border between 
these two layers at the middle of each flat 
face (Fig. 3, 9 — 12). 

At about the level of the chalaza of the 
ovule, each of the three bundles (av and 2 lv) 
of the ovary-like organ separates branches of 


one adaxial (ao) and two lateral (lb) (Fig. 5, 
1 — 2). The two lateral branches repeat 
division to form one upper (Is) and one lower 
(lo) secondary branches (Fig. 5, 3 — 4). The 
adaxial branch (ao) and the two lateral 
lower secondary branches (lo) bend downward 
to enter the base of the ovule (Fig. 5, 2 — 3). 
The two lateral upper secondary branches (Is) 
fuse each other and enter into the stigma (sv) 
(Fig. 5, 5 — 6 and 6, 1). 

At the same time the ovary-like body 
differentiates into four organs, a central 
ovary-like organ and the outer three 
flatorgans (p) (Fig. 4, 2 — 6). These organs 
can be interpreted as a single ovary and three 
perianths. The three bundles remaining in the 
ovary-like body (remains of av and 2 lv) 
pass upward and enter to each of three 
perianths as their midrib (pm) (Fig. 5, 2—6). 

At about the middle level of the flower, the 
perianth-like body is divided into three lobes 
(Fig. 3, 8 — 10). Each lobe is connected with 
the tissue of the ovary-like body at the median 
of the lobe (Fig. 6, 2). These lobes gradually 
reduce in size upwardly. At the level of the 
separation of perianth-like body these three 
lobes fuse to form a tube around the stigma 
(Fig. 4, 3 —7). At this level the bundles 
derived from the perisnth-like lobes (ev) are 
devided into two (plb). Each of these bundles 
(plb) fuse to the flanked perianth midrib (pm) 
(Fig. 4, 7 — 9). At the apex of the flower the 
perianthtube divides again into three lobes, 
each contains a single bundle (pm + 2 plb) 
(Fig. 4, 10). 

The sterile hermaphorodite flower-like 
organs are frequently found in the apical part 
of the lateral branches of the inflorescence 
(Fig. 6, 3). Each of them has a short pedicel, 
three perianths which are ovate without appen¬ 
dices, three sterile stamens and one reduced 
pistile at the center (Fig. 6, 4 — 5). The each 
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stamen and the midrib of the perianth 
are situated on the same radii. It can be 
interpreted that the sterile hermaphorodite 
flower-like organ is composed of three reduced 
flowers arising from the distal end of 
inflorescence and is suggested to relate with a 
prototypic organ for the normal female flower. 
The existence of the sterile hermaphorodite 
flower like organ indicates that the 
normal female flower is derived from the 
hermaphrodite one by loss of stamen. 

Based on the facts described above, a sche¬ 
matic diagram of vascular system in the 
flower is shown in Fig. 7, 1. It is indicated 
that the ovary-like body is formed by fusion 
of ovary and perianth, thus the flower has 
inferior ovary. The ovary wall and the 
perianth are completely adnated to each other 
and cannot be distinguished as the independent 
tissues. However, there is a slit open between 
ovary and perianth only at about the level of 
the chalaza of ovule. The perianth-like body is 
not the perianth itself, but formed by 
thickened lateral parts of the perianth, as a 
necessary consequence this body connects with 
the corner of the ovary-like body. The lateral 
part of the perianth adnates to the lateral 
part of neighbouring perianth to form a ridged 
appendix. Thus three ridged appendices are 
separated from the apical part of the perianth- 
tube and bent downward to the base of the 
flower. Three ridged appendices connate at the 
upper and the lower parts each other and open 
at the middle to form the “window”. This 
interpretion does not agree with those of 
Edwards and Swamy who considered the 
perianth-like body as perianth itself, but 
agrees with that of Endress. However, 
Endress reported that the bundles of the 
perianth-like body derived directly from the 
receptacle-bundles, but in my observation they 
are derived from the perianth-bundles at the 


apex of the perianth and do not contact 
directly with the receptacle-bundles. 

The ovule is supplied three bundles from 
the bundles ao and two lb of ovary-like body 
(Fig. 6, 2). This indicates that the ovary is 
tri-carpellate and pseudomonomerous. 

In the flowers of Chloranthaceae, Sarcandra 
and Chloranthus lack perianth, but Hedyos¬ 
mum has three distinct perianths. It is interes¬ 
ting that the presence and the absence of 
perianth are observed in the same family. The 
flowers of Chloranthus is consisted of a single 
bract, a single ovary with one adaxial bundle 
and the stamens on the abaxial base of the 
ovary (Fig. 7, 2). These organs are arranged 
on the same radius to the center of stem. The 
female flower of Hedyosmum is consisted of 
a single bract, three perianths and a single 
three-carpellate ovary. The carpellary bundles 
and the stamens of sterile hermaphrodite 
flower are arranged on the same radii to the 
midribs of perianths. It is assumed that one 
carpel and one perianth of Hedyosmum is 
equivalent to a single flower of Chloranthus. 
One carpel of Hedyosmum is equivalent to the 
ovary of Chloranthus and the perianth of the 
fomer is equivalent to a single bract of the 
latter. The bract of Hedyosmum corresponds 
to the involucrum of the Chloranthus. 

Phyllotaxy is opposite on the stem. In the 
inflorescence the flowers are slightly moved 
to the alternate at the base and rapidly 
changed upward into Ys phyllotaxy. It is 
assumed that a single flower of Hedyosmum is 
conposed of three flowers of Chloranthus type 
which connate on a very reduced final axis of 
the inflorescence subtended by an involucrum 
(Fig. 7, 3). The short pedicel of the sterile 
flower of Hedyosmum seems to be equivalent 
to the final axis of the inflorescence. This in¬ 
terpretation is adequate to understand that 
the perianthless- and perianthed-flowers occur 
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in the same family. 

It was reported by the study of vessel 
elements (Takahashi 1988) that the genus 
Hedyosmum is an advancedly specialized 
genus in the Chloranthaceae. The floral 
morphology gives the same conclusion that the 
flower of Hedyosmum has more advanced 
features than those of the genera Sarcandra 
and Chloranthus. It is interesting that the 
basic structure of the perianth of Hedyosmum 
seems to indicate the origin of perianth in the 
Amentiferae. 
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